Extracellular poly(3-hydroxybutyrate) depolymerase from Penicillium funiculosum: general characteristics and active site studies.
An extracellular poly(3-hydroxybutyrate) (PHB) depolymerase has been isolated from Penicillium funiculosum cultural medium by a single hydrophobic column chromatography. The enzyme is a glycoprotein composed of a single polypeptide chain with a molecular mass of about 37,000 Da as analyzed by denatured sodium dodecyl sulfate-polyacrylamide gel electrophoresis and by native gel filtration on Sephadex G-100. Its optimum activity occurs at pH 6.0. It has an isoelectric point of 5.8 and has a Km for PHB (average molecular weight = 45,000 Da) of 0.17 mg/ml. Various nonionic detergents competitively inhibit the enzyme with Ki values of 0.56 and 0.014% for Tween 80 and Triton X-100, respectively. The enzyme is extremely sensitive to diisopropyl fluorophosphate, mercuric ion, and dithiothreitol (DTT). However, sulfhydryl reagents have little or no effect on its activity. The inactivation by mercuric ion and DTT is reversible by mercaptoethanol and hydrogen peroxide, respectively. These data suggest that the enzyme may be a serine esterase and may contain an important disulfide bond. The enzyme is also inactivated by diazoacetyl and epoxide compounds at low pH, which can be prevented by PHB, indicating the presence of a critical carboxyl group at the active site. These characteristics of the enzyme are compared to other extracellular polymerases isolated from bacterial culture media.